Interference of cartilage surface with interaction of granulocyte elastase with alpha 1-proteinase inhibitor. An in vitro model of enzyme inhibition in the joint space.
Synovial fluids of patients suffering from rheumatoid arthritis contain elevated levels of granulocyte (PMN) elastase in complex with alpha 1-proteinase inhibitor (alpha 1-PI), whereas free-elastase activity is usually not detectable. This absence of free enzymatic activity in joint effusions has cast some doubt on the pathophysiological relevance of PMN elastase in inflammatory joint destruction. Our in vitro experiments using bovine nasal cartilage demonstrate that incubation with elastase and alpha 1-PI in equimolar concentrations to or even in excess of the serum proteinase inhibitor resulted in significant tissue destruction as assessed by histological staining for proteoglycans, release of uronic acid from the matrix and loss of mechanical stability. Though in the supernatants containing alpha 1-PI, free-elastase activity was not detectable, immunofluorescent staining for elastase evidenced penetration of the enzyme into the matrix. Simultaneous measurements of the incubation media employing a sandwich enzyme-linked immunoadsorption assay (ELISA) revealed PMN elastase in complex with alpha 1-PI but without correlation to the parameters of tissue degradation. In comparison with the results obtained using the chromogenic substrate Suc-Ala-Ala-Ala-pNA (SAPA) for titration of alpha 1-PI against elastase, the employment of cartilage matrix showed that a fourfold increase in inhibitor concentration was necessary to achieve 100% enzyme inhibition. Hence, cartilage surface obviously interferes with the interaction between alpha 1-PI and elastase. Measurements of elastase-inhibitor concentrations or free enzymatic activity in synovial fluid seem to have limited value in predicting cartilage destruction.